The early Paleozoic alkali dyke swarms in the Ziyang-Langao areas of south Qinling are characterized by bimodal volcanic association. They show the patterns of enriched LREE with high fractionation of light and heavy REE and enrichment of incompatible elements in the primitive mantle-normalized spider-diagrams with peaks of Ba and Nb and valleys of Pb and Sr. The ratios of Ta/Hf are larger than 0.3 and those of Th/Ta less than 1.6, indicating that they were derived from enriched mantle sources closely related to plume. The occurrence of alkali dyke swarm demonstrates an extensional event of crust resulting from deep plume activity in the Qinling orogeny during early Paleozoic. The rifting extension could not continue due to the short activity of plume. Consequently, no new oceanic basin was formed.
The abundant research achievements about Qinling orogeny going through central China were obtained in the last decade [1] [2] [3] . However, there is a debate about the early Paleozoic tectonic evolution of south Qinling. Thus, it is undoubted that the systematic studies on the alkali ultrabasic and basic complex belt exposed in the south Qinling belt are helpful for the research and settlement of this problem, consequently being an important research subject to solve the early Paleozoic tectonic evolution of Qinling orogeny. The south Qinling orogeny at present time was passive margin of Yangtze plate subducting northward during the Paleozoic, and developed almost continuously from Cambrian to Triassic, in which the alkali ultrabasic and basic dykes and volcanics were developed in the early Paleozoic strata in the Ziyang-Langao area of Shaanxi Province. The studies on the petrology, mineralogy and geochemistry of mantle xenoliths in the volcanics have been done, and the ideas that these xenoliths were derived from asthenosphere mantle and the wall volcanics are the products formed in rifting on the passive margin of south Qinling during late early Paleozoic were proposed [4] [5] [6] [7] [8] . While the systematical studies on the dykes of diabase and trachyte have not been done until now. Therefore, combining with the geochemical characteristics of volcanics, this paper focuses on the studies of petrology and geochemistry to find out their features and characters. Furthermore, the setting of deep dynamics under which these magmatic complexes were formed in the passive margin of south Qinling has been discussed, which eventually provides the constraints on the tectonic evolution of Qinling orogeny in the early Paleozoic.
Geological background
Nearly one hundred of variety dykes are exposed in the early Paleozoic strata in the Ziyang-Langao areas in the south Qinling belt, Shaanxi Province ( fig. 1) , which make up typical dyke swarms of early Paleozoic together with the dykes and minor associated volcanics developed in the Pingli area of Shaanxi Province and Zhixi area of Hubei Province. The dykes are from tens to hundreds of meters in width, and from tens of meters to several kilometers in length. Most of dykes intruded into the Pre-Devonian strata parallel to the bedding, and a few cut the bedding. But no other dykes like these could be found in the late Paleozoic strata to the west of study area. The dykes are mainly composed of diabases, gabbro-diabases and trachytes, of which the basic dykes predominantly intrude into the Cambrian and Ordovician strata to the south of Hongchunba-Wafangdian fault to the south of Ziyang County, and the trachyte mainly developed in the Ordovician and early Silurian strata to the north of fault. The basic volcanics are mainly developed in the Cambrian and Ordovician strata of Langao-Tongdonggou to the northwest of Langao . 1, Late Paleozoic; 2. diabase; 3, early Paleozoic; 4, pyroxenite; 5, Sinian; 6, basic volcanics; 7, mid-Neoproterozoic; 8, faults; 9, trachyte; 10, boundary. 
